Tumorigenic activity of the 4,5- and 9,10-dihydrodiols of benzo[j]fluoranthene and their syn- and anti-diol epoxides in newborn mice.
Benzo[j]fluoranthene (B[j]F), trans-4,5-dihydro-4,5-dihydroxy-B[j]F, and trans-9,10-dihydro-9,10-dihydroxy-B[j]F were evaluated for tumorigenic activity in newborn CD1 mice. These dihydrodiols were assayed at doses of 1.10 and 0.275 mumol/mouse. B[j]F and the syn- and anti-diol epoxides derived from these dihydrodiols were evaluated at doses of 1.10, 0.275, and 0.110 mumol/mouse (80 mice/group). trans-4,5-Dihydro-4,5-dihydroxy-B[j]F was more potent than trans-9,10-dihydro-9,10-dihydroxy-B-[j]F in inducing pulmonary tumors in both female and male mice. Administration of 1.10 mumol of trans-4,5-dihydro-4,5-dihydroxy-B[j]F resulted in a 90-92% incidence of pulmonary tumors with an average of 3.6 and 4.2 tumors/mouse among female and male mice, respectively. A similar tumorigenic activity was observed for B[j]F in lung. trans-9,10-Dihydro-9,10-dihydroxy-B[j]F was significantly less tumorigenic (P < 0.05), producing a 44 and 64% incidence of pulmonary tumors at a dose of 1.10 mumol with an average of 0.8 and 1.0 tumor/mouse in female and male mice, respectively. A statistically significant (P < 0.001) incidence of hepatic tumors was also produced among male mice administered either B[j]F, trans-4,5-dihydro-4,5-dihydroxy-B[j]F, or trans-9,10-dihydro-9,10-dihydroxy-B[j]F at a dose of 1.10 mumol/mouse. In comparing the tumorigenicity of the diasteromeric diol epoxides derived from both trans-4,5-dihydro-4,5-dihydroxy-B[j]F and trans-9,10-dihydro-9,10-dihydroxy-B[j]F, the anti-diasteromers exhibited greater tumorigenic activity. The most tumorigenic diol epoxide was anti-4,5-dihydroxy-6,6a-epoxy-4,5,6,6a-tetrahydro-B[j]F. At a dose of 0.275 mumol, this diol epoxide induced a 96 and 100% incidence of pulmonary tumors in female and male mice, with an average of 8.6 and 5.0 tumors/mouse, respectively. anti-9,10-Dihydroxy-11,12-epoxy-9,10,11,12-tetrahydro-B[j]F at this dose produced a 56 and 95% incidence of pulmonary tumors in female and male mice with an average of 1.0 and 2.8 tumors/mouse, respectively. syn-4,5-Dihydroxy-6,6a-epoxy-4,5,6,6a-tetrahydro-B[j]F and syn-9,10-dihydroxy-11,12-epoxy-9,10,11,12-tetrahydro-B[j]F at a dose of 0.275 mumol did not induce a significant incidence (P > 0.05) of pulmonary tumors in female or male mice.(ABSTRACT TRUNCATED AT 400 WORDS)